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METHOD AND DEVICE FOR MANUFACTURING SUPPORT BODY FOR 
RUN FLAT 

TECHNICAL FIELD 

[0001] The present invention relates to a method and device for 
manufactviruig a support body for run flat. More specifically, the present 
invention relates to a method and device for manufactxiring a support body 
for run flat that can achieve stable provision of annular shells with highly 
accurate dimensions. 
BACKGROUND ART 

[0002] There are many run-flat technologies that have been proposed for 
enabling a vehicle to continue traveling for several hundred kilometers even 
after pneumatic tires have been punctiired during travehng. Among these 
proposals, as shown in Fig. 5, Patent Document 1 and the like propose a 
structure in which an annular support body 32 is attached on a rim 30 
provided inside the hollow space of a pneumatic tire 31 incorporated in the 
rim and thereby the annular support body 32 supports the flat tire 31 to 
make run-flat driving possible. The support body 32 for run flat is 
constituted in such a way that elastic rings 34, 34 such as rubber are 
attached to both ends of an annular shell 33 that has outwardly protruding 
parts 33a, 33a on its periphery. Before use, the support body 32 for run flat 
is coaxially attached to the rim 30 with an existing structure. For this 
reason, there is an advantage that the support body 32 for run flat can be 
used as it is without making a substantial modification to the existing 
wheel/rim structtire. 

[0003] Since the annular shell 33 constituting the support body for run 
flat serves to support a vehicle dxiring run-flat driving, there is a problem 
that the dimensional accuracy of the annular shell 33 influences ride quality. 
Conventional molding devices that have been proposed for providing such an 
annidar shell include the device described in German Patent DE10149086C1. 
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For the reasons described below, this molding device, however, has a problem 
that it is difficult to produce annular shells with a high degree of precision. 
[0004] Namely, the foregoing molding device adopts the following 
configuration as shown in Fig. 6. An inner molding roller 41 and outer 
molding rollers 42a, 42b are respectively arranged to the inner diameter side 
and outer diameter side of a tubular blank 43, which has been provided by 
roUing up a metallic plate into a cylinder. By rotating these molding 
rollers, the circiimferential wall of the tubular blank 43 is pressingly held 
therebetween and thus circumferentially continuous protruding parts are 
formed on the circxmiferential wall. However, the inner molding roller 41 is 
formed in such a way as to have an outer diameter that is smaller than the 
inner diameter of the tubular blank in order to facilitate 
attachment/detachment of the tubular blank to/from the inner molding roller. 
For this reason, during molding processing, the tubular blank 43 is held on 
one side by holding portions Pa and Pb where the outer molding rollers 42a, 
42b respectively make contact with the inner molding roller 41. In this way 
the tubular blank vibrates, causing a reduction in processing accuracy. The 
generation of this vibration is more much likely to occur as the rotational 
speed of the molding rollers is increased, i.e., as the molding speed is 
increased, thus resxilting in the reduction of productivity. 

Patent Document 1- Japanese Patent Apphcation Kokai Publication 
No.HeilO-297226 

DISCLOSURE OF THE INVENTION 

[0005] An object of the present invention is to provide a method and device 
for man\ifacturing a support body for run flat that can achieve stable, 
efficient provision of annular shells with highly accurate dimensions. 
[0006] A method for manufactviring a support body for rim flat of the 
present invention which accompHshes the foregoing object comprises 
pressing the circumferential wall of a tubidar blank between inner and outer 
molding rollers and rotating the inner and outer molding rollers to form at 
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least one circximferentially continuous protruding part on the 
circumferential wall of the tubular blank to process the tubular blank into an 
annular shell, wherein the inner molding roller is a molding roller having 
the maxim mn outer diameter that is substantially the same as the inner 
diameter of the tubular blank. 

[0007] Further, a device for manufacturing a support body for rxm flat of 
the present invention comprises inner and outer molding rollers to press the 
circimiferential wall of a tubular blank between the inner and outer molding 
rollers that are rotated to form at least one circumferentially continuous 
protruding part on the circumferential waU of the tubular blank to process 
the tubular blank into an anniilar shell, wherein the inner molding roller has 
the maximum outer diameter that is substantially the same as the inner 
diameter of the tubular blank. 

[0008] According to the present invention, as described above, the inner 
molding roller has the maximxmi outer diameter that is substantially the 
same as the inner diameter of a tubular blank, a workpiece. For this reason, 
the tubular blank is stably supported by the entire side sxirface of the inner 
molding roUer and thus the tubtdar blank never vibrates during the molding 
processing. Thus, the prevention of vibration allows processing of the 
tubular blank into an annular shell with highly accxirate dimensions. In 
addition, an aimular shell with highly accurate dimensions can provide 
excellent ride comfort during rvm-flat driving- Furthermore, since 
stabilization in the molding processibility can increase the rotational speed 
of the molding roUers, it is possible to improve productivity. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Fig. 1 is a illustrative schematic diagram showing the device of the 
present invention for manufacturing a support body for rim flat. 

Fig. 2 is a front view only showing the principal portions of the 
manufacturing device shown in Fig. 1. 

Fig. 3 is a side view showing an example of an inner molding roller 
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used in the manufacturing device of the present invention. 

Fig. 4 is a sectional view taken along Z-Z line in Fig. 3. 
Fig. 5 is a lengthwise sectional view showing a tire/wheel structure 
incorporated with a support body for run flat, which is produced by the 
present invention. 

Fig. 6 is a lengthwise sectional view showing a conventional device 
for manufacturing a support body for rim flat. 
BEST MODE FOR CARRYING OUT THE INVENTION 
[0010] The term "tubular blank" as used in the present invention means 
an intermediate blank material before molded into an annular shell, a 
support body for run flat. In general, metallic materials are used for such 
an intermediate blank material. Although the production method for a 
tubular blank is not specifically limited, a tubular blank that is obtained by 
rolling up a rectangular-shaped flat metallic plate into a cylinder and 
welding the ends of the metallic plate together is preferable. Desirably, the 
welded portions are further pohshed for smoothness. Alternatively, a 
tubular body may be used that can be obtained by shcing a steel tube with a 
predetermined inner diameter into predetermined length pieces. 
[00 11] The metaUic material constituting a tubular blank is not 
specifically Umited as long as it has strength enough to support a vehicle 
during rim-flat driving. In order to ensure excellent durability, however, a 
metallic material that produces a shear stress of 600 MPa or more, more 
preferably SOOMpa to 1200 Mpa, may be used. In particular, steal material 
is the most preferable one. The shape of the circumferential wall of a 
tubular blank is not specifically limited. . However, a right circxilar 
cylindrical shape is preferable. 

[0012] The thickness of the circumferential wall of a tubular blank is not 
specifically limited. However, the thiclmess is preferably in a range of 
1.0mm to 2.0mm. If the thicJmess is below 1.0mm, although processibility 
is increased, durabiUty will decrease. Meanwhile, if the thickness is above 
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2.0inin, the tire/wheel assembly becomes heavy, resulting in poor fuel 
economy. 

[0013] In the present invention, a molding device for processing the 
tubular blank into an anniilar shell is constituted of inner and outer molding 
rollers. The inner molding roller has a molding surface on the outer surface 
that fits the molding surface of the outer inner roller. The circumferential 
wall of the tubular blank is held between the molding rollers. Thus, the 
molding rollers hold the circvunferential wall of the tubular blank from the 
inside and outside and, with these molding rollers continuously rotating, at 
least one circximferentially continuous protruding part is formed on the 
circumferential wall of the tubxilar blank. 

[0014] The inner molding roller is formed in such a way that it has the 
maximum outer diameter that is substantially the same as the inner 
diameter of the tubular blank to be attached to the outside thereof. By 
allowing the inner molding roller to have the maximmn outer diameter that 
is substantially the same as the inner diameter of the tubular blank, the 
inner molding roller supports the tubular blank so as not to be wobbly. For 
this reason, the generation of vibration that occurs when the inner and outer 
molding rollers are rotated to process the tubxilar blank can be prevented, 
thereby making it possible to obtain annular shells with highly accurate 
dimensions. For such a vibration-preventing effect to occur, the maximum 
outer diameter of the inner molding roller may be as large as 95-100% of the 
inner diameter of the tubvdar blank. 

[0015] On the other hand, since the inner molding roller has the 
maximum outer diameter that is substantially the same as the inner 
diameter of the tubular blank, attachment of the tubular blank to the inner 
molding roller and detachment of the resultant annular shell from the inner 
molding roller become difficult. In order to facilitate such attachment and 
detachment, the inner molding roller may adopt a structure that is 
assembled firom a plurality of parts so as to be disassembled. Alternatively, 
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the inner molding roller may adopt a structure that allows it to shrink in the 
radial direction. 

[0016] Although only one outer molding roller is sufficient for the inner 
molding roller, a plurahty of outer molding rollers may be arranged. The 
plurality of outer molding rollers may be arranged in series along the axial 
direction and sequentially used in succession. Alternatively, the plurality of 
outer molding rollers may be supported by a turret mechanism, and be used 
in succession. In addition, for example, the plurality of outer molding 
rollers may be composed of a combination of a molding roller for molding the 
intermediate region of a tubular blank and molding rollers for molding the 
right and left side regions of the tubular blank, wherein the intermediate 
region of the tubular blank is first molded with the molding roller for the 
intermediate region, and after a certain period time, the right and left side 
regions of the tubular blank are molded with the molding rollers for right 
and left side regions. 

[0017] An anniilar shell produced as a result of processing of a tubular 
blank may have at least one protruding part. However, an annular shell 
preferably has two protruding parts. The protruding part(s) of an annular 
shell supports the entire inner surface of a pneumatic tire during run-flat 
driving. For this reason, if an annular shell has only one protruding part, 
the vehicle loading is concentrated on this protruding part and thereby 
shortens tire life. In addition, if an annular shell has three protruding 
parts, tire life is similarly shortened because the contact area of each 
protruding part is minimized, 

[0018] Hereinafter, the present invention will be described in detail based 
on the embodiment shown in the drawings. 

[0019] Fig. 1 illustrates the device for manufacturing a support body for 
rim flat, which processes a tubular blank into an annular shell. Fig. 2 is a 
&ont view of the principal portion of the manufacturing device. 
[0020] In the drawings, reference numeral 1 denotes an inner molding 
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roller, and reference numeral 2 denotes an outer molding roller. The inner 
molding roller 1 has, on the outer surface, a molding surface Im having 
protruding and recess parts, and is rotated and driven by a drive shaft 3. 
Meanwhile, the outer molding roller 2 has a molding surface 2m that fits the 
molding surface Im of the inner molding roller 1, and is freely rotatively 
supported by a moving device 4. The moving device 4 reciprocates in the 
horizontal direction X to cause the outer molding roller 2 to come in contact 
with the inner molding roller 1, and reciprocates in the vertical direction Y 
[0021] The molding surface Im of the inner molding roller 1 has a curved 
shape that fits the shape of the molding siurface 2m of the outer molding 
roller 2. The molding surface Im has a circumferentially continuous 
protruding curved part on both right and left sides, and a circumferentially 
continuous recess cxirved part on the center. By contrast, the molding 
surface 2m of the outer molding roller 2 has circtimferentially continuous 
recess curved parts on both left and right sides, and a circtimferentially 
continuous protruding curved part on the center. 

[0022] The inner molding roller 1 has a structure that allows attachment 
of a tubular blank B, a workpiece, to the outside. The inner molding roller 1 
is formed in such a way that it has the maximum outer diameter that is 
substantially the same as the inner diameter of the tubular blank B. A pair 
of supporting rollers 5, 5, arranged side by side and attached to a firame 10, 
supports the backside of the tubular blank B attached to the outside of the 
inner molding roller 1. 

[0023] Processing of the tubxilar blank B into an annular shell using the 
foregoing manvifactxiring device follows the procediire described below. 
[0024] As shown in Figs. 1 and 2, the tubxilar blank B is first attached to 
the outside of the inner molding roller 1. Next, while rotating and driving 
the inner molding roller 1 using the drive shaft 3, a high pressure is applied 
to the front side of the tubular blank B using the outer molding roller 2. As 
the appHcation of a high pressure using the outer molding roUer 2 causes the 
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circumferential wall of the tubular blank B to be pressingly held between the 
inner and outer molding rollers 1 and 2, two circumferentially continuous 
protruding parts are formed, one on the right and the other on the left of the 
circumferential wall. In this way an annular shell 33 with an outer surface 
as shown in Fig. 5 is formed. 

[0025] Diiring the molding processing, the inner molding roller 1 supports 
the entire inner surface of the tubular blank B with its entire side surface 
having maximum outer diameter in ways that the tubvilar blank B is not 
wobbly For this reason, the tubular blank B can be molded into an annular 
shell without causing it to vibrate. Accordingly, the tubular blank B can be 
molded into an annvQar shell with highly accurate dimensions. In addition, 
since the generation of vibration is inhibited during the processing, 
high-speed molding can be achieved and thus it is possible to increase 
productivity. 

[0026] Figs. 3 and 4 show details of the inner molding roller used in the 
molding device. 

[0027] The inner molding roller 1 adopts a structure that the roller is 
assembled from a plurahty of parts so as to be disassembled. In other 
words, the inner molding roller 1 has a structure in which a core part 6 is 
provided at the center and outer parts 7, 71 8, 8, each of which has an 
arc-shaped molding surface Im, are arranged on each of four sides of the core 
part 6. The four outer parts 7, 7; 8, 8 are freely detachably connected to the 
core part 6 by means of bolts 7b; 8b. In addition, the drive shaft 3 is freely 
detachably connected to the core part 6 by means of bolts 9. 
[0028] As described above, the inner molding roller 1 has a structure that 
is assembled from a plurality of parts so as to be disassembled. Accordingly, 
by disassembling the inner molding roller 1 into individual parts, the tubular 
blank B can be readily attached to the inner molding roller 1, and an annular 
shell produced as a result of molding can be readily detached from the inner 
molding roller 1 even when the maximimi outer diameter of the inner 
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molding roller 1 is substantially the same as the inner diameter of the 
tubular blank B. 

[0029] The configuration of an inner molding roller that facilitates 
attachment of a tubular blank to the inner molding roller, or detachment of 
an annular shell from the inner molding roller is not limited to the 
illustrated embodiment. For example, an inner molding roller having a 
structure that an outer diameter of the inner molding roller is radially 
shrinkable may be used. 

[0030] As described above, according to the present invention, the 
maximum outer diameter of the inner molding roller is substantially the 
same as the inner diameter of the tubular blank, a workpiece. Thus, the 
inner molding roller can stably support the tubular blank with its entire side 
surface in ways the tubular blank is not wobbly. Fxirthermore, the 
generation of vibration can be inhibited during the molding processing. 
Inhibition of the generation of vibration allows a tubular blank to be molded 
into an annular shell with highly accurate dimensions. Moreover, since 
such an annular shell has excellent dimensional accuracy, vibration caused 
during rim-flat driving is reduced and thus it is possible to provide excellent 
ride comfort. Furthermore, since it is possible to increase the rotational 
speed of the molding rollers, productivity can be improved. 
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